Effects of compound organic acid calcium on growth performance, hepatic antioxidation and intestinal barrier of male broilers under heat stress.
The aim of this study was to evaluate the effects of compound organic acid calcium (COAC) on growth performance, hepatic antioxidant status and intestinal barrier of male broilers under high ambient temperature (32.7 ℃). Nine hundred healthy one-d-old Cobb-500 male broiler chicks were randomly assigned into three groups with six replicates of 50 birds each. A basal diet supplemented with 0% (Control), 0.4% and 0.8% COAC, respectively were fed to birds for 6 weeks. All treatments were under high ambient indoor temperature of 32.7 ℃, and had a constant calcium and available phosphorus ratio. The results showed that, compared with control, the average daily gain (ADG) of broilers in 0.4% and 0.8% was significantly increased and the ratio of feed to gain (F/G) in in 0.4% and 0.8% was significantly decreased at 1 to 21, 22 to 42 and 1 to 42 days of age (P < 0.05). Compared with control, 0.8% COAC slightly decreased (P = 0.093) the content of malondialdehyde (MDA) in liver at 42 days of age while 0.4% COAC significantly decreased (P < 0.05) the activity of alkaline phosphatase (AKP). Furthermore, 0.4% COAC significantly enhanced the intestinal barrier function via increasing jejunal and ileal ocln transcription, promoting jejunal MUC-2 transcription at 42 days of age (P < 0.05), and decreasing jejunal TLR-2 and ileal TLR-15, iNOS compared with control group (P < 0.05). Whereas, no significant differences on the transcription of IL-1β in jejunum and ileum were observed among three treatments (P > 0.05). Overall, heat stress caused by high natural environment temperature may induce the damage to hepatic antioxidation and intestinal barrier. Dietary inclusion of COAC can improve the tolerance of broilers to thermal environment through the modification of antioxidative parameters in liver and the mRNA expression of genes in intestinal barrier, resulting in an optimal inclusion level of 0.4%.